INTRODUCTION
Aviation storage battery, which is mainly used for starting, communication, lighting, and emergency standby of aircraft, is an important part of the aircraft. During flight, after the primary power supply and assistant power supply being out of work, the important equipment and instruments rely on aviation storage battery to supply power and keep the aircraft flying to the nearest airport for landing. As the regulations of the airworthiness of civil air-craft, in case of emergency, the battery must keep supplying power to the aircraft for half an hour at least. At the same time, as the aircraft emergency equipment, aircraft storage battery supplies power to the important equipment to ensure the safety of the aircraft. Therefore, aviation storage battery plays an important role in keeping the normal operation and flight safety of aircraft.
With the rapid development of the aviation industry, the aviation safety has attracted tremendous attention. However, as standby power, due to the old ways of battery protection, problems of maintenance and health estimation of aviation storage battery have become increasingly severe. At present, there is not a set of aviation storage battery health estimation algorithm in practice for China. Therefore, it threatens the safety of civil aviation all the time.
In response to the problems mentioned above, we put forward a modified SOR algorithm on the base of the previous study. We had been tested that this algorithm had a considerable improvement in recognition of the failure of monomer of aviation storage battery.
STATIC SOR ESTIMATION ALGORITHM AND ANALYSIS OF ITS DEFECTS

Static SOR estimation algorithm
Basing on the operating performance of the battery, the SOR (State of Running) is an important index of Static SOR assessment algorithm. The core idea of this algorithm is as follows: the charge-discharge current and Ah amount of each monomer is the consistent in a certain period. Therefore, the voltage change (ΔU) can reflect the performance of the monomer. ABSTRACT: In this paper, we studied the current situation and problems of the aviation alkaline battery maintenance in China, and discussed the application of static SOR (State of Running) algorithm in aircraft alkaline storage battery state-of-health (SOH) estimation and its defects. Based on the static SOR algorithm, weighting according to the time segments was proposed and introduced the absolute value in difference monomer voltage and overall average (DFM). It compensates for the ambiguity of the static SOR algorithm of weighting function and solves the problem that the static SOR algorithm cannot identify the monomer whose voltage does not change being close to a certain value, or even be mistaken for monomer with good operational performance.
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Where C(n) is the weight function, ΔUnk is the voltage variety of the kth monomer in the nth time segment, (ΔUn)min is the voltage variety of the monomer whose voltage variety is the least in the nth time segment, L is the number of assessments, FkL is the voltage performance value of the kth monomer in the Lth time segment, and P is the number of monomer of the battery.
Analysis of the defects of the static SOR estimation algorithm
We did many charge-discharge tests on the 40776 aviation alkaline storage battery employing the static SOR estimation algorithm. The results are shown as in Figure 1 .
As shown in Figure 1 , it suggests that this algorithm is easy to realize. The above mentioned results indicate that the algorithm can estimate the health of the battery in good real-time performance and high accuracy. However, as shown the A curve, the voltage of the monomer did not increase but decreased in charged for a long time. As shown in Figure 1 B curve, the voltage of the monomer did not increase before it reach the predetermined value. The above mentioned analysis, we can conclude that the static SOR estimation algorithm has several defects as follows:
(1) Its intervals and weighting function is ambiguous. Therefore, it only can identify the monomer whose voltage change quickly. However, it cannot identify the monomer whose voltage does not change when charged to a certain value.
(2) What worse, it is mistaken for the monomer in good operational performance.
IMPROVEMENTS OF THE STATIC SOR AS-SESSMENT ALGORITHM
Setting the weight value for the voltage variation according to the difference of time segments
In different charging stages, the change of voltage can reflect the performance of the battery in some degree.
In the beginning stage, the voltage has the biggest impact on the performance of battery. According to mentioned above, we proposed the weight value process into two stages according to the setting charging time.
The first stage is:
where TC is the setting charging time, and CS is the stage coefficient. The second stage is:
In the first stage, the numbers of estimations were calculated from
where TA is the time of estimation.
In the second stage, the numbers of estimations were calculated from
where TI is the time interval of estimations.
In charging process, the total numbers of estimations were calculated from 
If the weight function was assumed as follows:
Also, the voltage performance function was shown in (1) .
Combination of equations (1) and (7) yields a general expression for the equation (8).
As the traditional model describing the estimation of the battery health was used SKL, as shown in (9) .
Setting the EP value to remove the monomer with constant voltage
When a monomer is in the event of internal short circuit, its voltage is always zero. Inserting the voltage in the equation (1), we can know FkL=0. Therefore, SkL=0. In this case, the unmodified static SOR estimation algorithm cannot identify this failure. What's worse, the monomer will be misidentified as one with best operational performance.
Where Un is the voltage of the nth monomer at time t, (Un)max is the maximum of the Un, (Un)min is the minimum of the Un, and (Un)mean is the mean of the Un. According to the results, it can conclude that it only need to calculate the value of the UDFM before calculate the voltage variation of each monomer.
With the development of the charging process, the value of the UDFM of the monomer whose voltage is always the same will become larger. After charging, we can find the maximum value of the UDFM and then normalize all the values of the UDFM. We divide the range of values of the UDFM into several intervals as follows Table 1 .
According to the value of the UDFM, we can know the value of the EP (Estimate Parameter) of each monomer and find the monomer whose voltage is always the same. Then, weighting process is as follows: 
DOH (Degree of Health) reflects the degree of health of monomer, C1 is the weighting value of the EP, and C2 is the weighting value of the SORk. 
TEST RESULTS OF IMPROVEMENTS OF THE STATIC SOR ASSESSMENT ALGORITHM
Using the EP-weighted static SOR algorithm, we had estimated the DOH of eight kinds of known fault monomer of the 4076 type aviation alkaline storage battery which was produced by the SAFT Company. The estimation is repeated 200 times and the results are as follows Table 2 . According to the Table 2 , the results using the SOR algorithm are 8.5%, 9% and 9.5%. In correspondence, the results using the improved SOR algorithm are 97.5%, 97%, and 96%. Therefore, we can safely come to the conclusion that accuracy of the improved SOR algorithm is significantly higher than that of the SOR algorithm. The assessed value is shown as in Figure 2 and Figure 3 . 
CONCLUSION
In summary, compared with the SOR algorithm, EP-weighted static SOR algorithm has greatly improved in the evaluation effect. We have accepted the satisfactory results. Due to the special high reliability requirements of the civil aviation industry, we must ensure that the estimation of battery state of health is 100% accurate. Based on the above problems, adjusting weighting value according to the test results and introduction of intelligent computing will be considered in the further experiments in order to meet the special high reliability requirements of the civil aviation industry. 
